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Con ver sion Fac tors, Non- SI to SI
Units of Meas ure ment

Non- SI units of meas ure ment used in this re port can be con verted to SI
units as fol lows:

Mul ti ply By To Ob tain

de grees (an gle) 0.01745329 radians

feet 0.3048 meters

miles (U.S. nau ti cal) 1.852 kilometers
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1 In tro duc tion

Back ground

On 1 Oc to ber 1997, the U.S. Army En gi neer Dis trict, Mo bile, pur sued
re cer ti fi ca tion of the op era tions and main te nance plan and the pre vi ously
ap proved main te nance dredg ing and dis posal plan for small-boat ac cess
chan nels in the Ala bama River, Ala bama.  The ex ist ing proj ect pro vides
for main te nance dredg ing of the Fed er ally author ized navi ga tional chan nel 
which is 9 feet (ft) deep and 200 ft wide.  The wa ter way in cludes ap proxi -
mately 289 miles be tween the con flu ence of the Ala bama and Tom big bee
riv ers up river to Mont gom ery, Ala bama.  The pro posed ac tion would be
exe cuted with a hy drau lic pipe line dredge, dra gline, or clam shell be tween
May and De cem ber.  Dredged ma te rial would be placed at pre vi ously ap -
proved within- bank dis posal ar eas.

Pro posed dredg ing and dis posal of ma te rial could nega tively af fect
fresh wa ter mus sels (Fam ily: Un ioni dae), a re source with eco nomic, eco -
logi cal, and cul tural value.  In me dium- to large- sized riv ers, these or gan -
isms usu ally reach their high est den sity in shal low wa ter close to shore
and out side the navi ga tion chan nel.  They are most com mon in sand/gravel 
sub stra tum that is kept rela tively free of silt with mod er ate- to high-
 velocity wa ter, 0.5 to 1.5 ft/sec.  Mus sels are vir tu ally non motile, re quire a 
fish host to suc cess fully re pro duce, and feed by fil ter ing or ganic mat ter
out of the wa ter col umn.  Shells of many spe cies were used to make but -
tons bef ore the ad vent of plas tics; to day, shells of cer tain spe cies are used
in the cul tured pearl busi ness. Wil liams et al. (1993) listed nearly 300 spe -
cies of fresh wa ter mus sels in this coun try; 71.7 percent were con sid ered to 
be en dan gered, threat ened, or of spe cial con cern.

Po ta mi lus in fla tus, the in flated heelsplit ter mus sel, was listed as threat -
ened in 1990 by the U.S. Fish and Wild life Serv ice.  A fresh-dead shell of
this spe cies was col lected on the Ala bama River at River Mile (RM) 20.5
(Hart field and Gar ner 1998).  This mus sel typi cally in hab its fine-grained,
sta ble sub stra tum in slow to mod er ate cur rents (Stern 1976; Hart field
1988a,b). Po ta mi lus in fla tus has also been col lected alive in the Amite
River, Lou isi ana (U.S. Fish and Wild life River 1994), the Black War rior
and Tom big bee riv ers, Ala bama (Miller 1994), and the Pearl River, Mis sis -
sippi (Miller and Payne 1996; George, Dick er son, and Reine 1995).
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In 1998, Hart field and Gar ner (1998) sam pled a se ries of sites in the
lower Ala bama River, RM 0 to 125. The pur pose was to lo cate beds in the
river and to pro vide pre limi nary in for ma tion on rela tive abun dance and
number of spe cies at each site.  Based on this sur vey, the Mobile Dis trict
agreed to ob tain de tailed in for ma tion on four mus sel beds.  The in tent was
to ob tain de tailed in for ma tion on den sity, com mu nity com po si tion, and
spe cies di ver sity and to ac cu rately map the lo ca tion of each bed.  This
would be com pleted so that fu ture dredg ing and dis posal op era tions would
not in ad ver tently dam age mus sels.

Pur pose and Scope

The pur pose herein is to re port on com mu nity and popu la tion dy nam ics
at four mus sel beds in the Ala bama River, lo cated at RM 20.2-20.4,
30.1-30.4, 121.8- 122.6, and 124.4- 124.9. The ex act lo ca tion of each bed
was mapped us ing in for ma tion from di vers and a global po si tion ing sys -
tem (GPS).
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2 Study Area and Meth ods

Study Area

Stud ies were con ducted at four mus sel beds, two in the lower river, and
two in the up per river (Ta ble 1, Fig ures 1-8).  The most down river bed,
RM 20.2-20.4, was along the right-de scend ing bank (RDB) im me di ate ly
down river of a sandbar proba bly cre ated from dredged ma te rial.  The mus -
sel bed was in a straight reach of river im me di ate ly down river of a sharp
left turn. The bed was nar row, within 25 me ters (m) of the shore, and in
wa ter be tween 3 and 5 m deep.  The shore line was steep, well vege tated,
and sta ble.  At this site, a fresh-dead Po ta mi lus in fla tus was col lected in
1998 by Hart field and Gar ner (1998).  This reach is dredged every 2 years.

Ta ble 1
Lo ca tion of Mus sel Beds Sur veyed in Sep tem ber 1998, Ala bama 
River

River Mile

River Bank

Co or di nates1

Wa ter
Depth, mDown river Up river Lati tude Lon gi tude

20.2 20.4 RDB N 31 16.275 W 87 49.007 5

30.1 30.4 RDB N 31 16.951 W 87 49.894 4

121. 122.6 RDB N 31 59.240 W 87 28.035 5

124.4 124.9 RDB N 32 01.251 W 87 27.772 5

1  Co or di nates re corded near cen ter of each bed.

The mus sel bed at RM 30.1-30.4 was lo cated on the RDB im me di ate ly
up river of a grad ual left turn.  A dredged-ma te rial dis posal area was lo -
cated on the left-de scend ing bank (LDB) start ing at ap proxi mately
RM 30.4.  Wa ter was be tween 3 and 4 m deep.  This bed, and the one lo -
cated at RM 20.2-20.4, were ac cessed from a boat ramp on the LDB at
Dixie Land ing near RM 27.5.  This river reach is dredged an nu ally.

The bed at RM 121.8-122.6 was lo cated along the RDB im me di ate ly
up river of a sharp left turn.  Ad ja cent to the bed, the riverbank was steep

Chap ter 2   Study Area and Methods 3



4 Chap ter 2  Study Area and Methods

Fig ure 1. Map of the study area (mus sels were col lected at beds
marked with solid cir cles)
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Fig ure 2. Area map for mus sel beds at RM 20.2-20.4 and 30.1-30.4
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Fig ure 3. GPS co or di nates for the mus sel bed at RM 20.2-20.4
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Fig ure 4. GPS co or di nates for the mus sel bed at RM 30.1-30.4
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Fig ure 5. Area map for mus sel beds at RM 121.8- 122.6 and 124.4-
 124.9
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Fig ure 6. GPS co or di nates for the mus sel bed at RM 121.8- 122.6, 
down river sec tion
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Fig ure 7. GPS co or di nates for the mus sel bed at RM 121.6- 122.6,
up river sec tion
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Fig ure 8. GPS co or di nates for the mus sel bed at RM 124.4- 124.9



and eroded.  A dredged- material dis posal area was lo cated im me di ate ly
across the river, on the LDB.  This river reach is dredged once every
10 years.

The most up river bed, lo cated at RM 124.4-124.9 was lo cated on the
RDB im me di ate ly upriver and down river of the boat ramp at Clifton Ferry. 
Ad ja cent to the mus sel bed, the riverbank was less than 45 de g, sta ble, and 
well  vegetated.  Mov ing down river, the bank along the RDB was steeper
with less vege ta tion.  The mus sel bed ended at the point that the slope of
the bank ap proached 90 de g.  This bed and the one lo cated at RM 121.8-
122.6 were ac cessed from a boat ramp at RM 118.4, LDB at Hol ley’s
Ferry, ad ja cent to Ala bama High way 10.

Meth ods

In the field, each mus sel bed was lo cated based on in for ma tion in Hart -
field and Gar ner (1998) and pre limi nary data ob tained via re con nais sance
dives.  Study sites for quali ta tive and quan ti ta tive sam pling at each bed
were then iden ti fied.  Twenty quan ti ta tive sam ples, 10 at each of two
closely placed sub sites, were ob tained near the cen ter of each bed.  Af ter
quan ti ta tive sam ples were ob tained, quali ta tive col lec tions were ob tained
by two di vers.  All sam pling was done near the cen ter of each mus sel bed.

Quan ti ta tive sam ples were col lected by a dive crew with surface-
 supplied air and com mu ni ca tion equip ment.  A sin gle diver ex ca vated all
sand, gravel, and shells from within a 0.25-m2 alu mi num quad rat.  The
10 quad rats for each sub site were po si tioned in a 2 by 5 ma trix and were
placed ap proxi mately 0.25-0.5 m apart.  Di vers trans ferred sub stra tum to a 
20-L bucket, which was then car ried to shore and sieved through a screen
se ries with the fin est ap er tures, 6.4 mm.  To tal shell length of live mus sels
was meas ured in the field or else pre served in 10 percent for mal de hyde
and re turned to the labo ra tory for proc ess ing.

Quali ta tive sam ples were ob tained by hav ing two di vers ob tain a to tal
of 12 sam ples of mus sels.  Di vers re trieved all mus sels en coun tered by
touch since there was es sen tially no visi bil ity in the river.  Mus sels were
trans ported to shore, iden ti fied, and then re turned to the river un harmed.
Un ionid no men cla ture fol lowed Wil liams et al. (1993).

Lo ca tion data needed to pre pare a map of each mus sel bed were col -
lected by two in di vidu als in a small boat us ing a hand- held GPS (Gar min
GPS12XL Per sonal Navi ga tor).  The ex act lo ca tion of the beds was based
on in for ma tion from the di vers and data on sedi ment types ob tained with
bot tom sam ples made with a pe tite ponar dredge.  Co or di nates saved while 
in the field, in con junc tion with maps stored in Street At las Ver sion 6.0,
were used to pro duce maps of the study area and each mus sel bed.  Based
upon in for ma tion pro vided by Gar min, Inc., there can be an er ror of ap -
proxi mately 5- 100 m when us ing this equip ment.  Some of the points 
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re corded on the maps made for this sur vey (Fig ures 3, 4, 6, 7, and 8) are
out side the river chan nel.  This could be the re sult of that er ror or the fact
that the wa ter level was high when this work was done and ac tual sites sur -
veyed might have been out side the chan nel as de scribed on maps in Street
At las Ver sion 6.0.

Chap ter 2  Study Area and Methods 13



3 Re sults and Dis cus sion

Ex ist ing Conditions

A to tal of ap proxi mately 1,500 mus sels rep re sent ing 13 spe cies were
col lected at the four mus sel beds in the lower Ala bama River in 1998 us -
ing quan ti ta tive meth ods (Ta ble 2, Ap pen dix A).  The eb ony shell (Fus -
con aia ebena), Ala bama orb (Quad rula as per ata), and three horn
war ty back (Ob li quaria re flexa) were most abun dant and rep re sented 76.2,
12.6, and 5.7 percent of the col lec tion, re spec tively.  These three spe cies
plus the but ter fly (El lip saria lineo lata) were found at all four mus sel beds. 
The mus sel as sem blage at all mus sel beds was not di verse; more than
90 percent of the com mu nity was com posed of only three spe cies.  The re -
main ing 10 spe cies were much less com mon; each rep re sented less than
2 percent of the col lec tion.  Over all spe cies di ver sity (Shan non’s di ver sity
in dex, H’) for each mus sel bed, based on 20 sam ples, ranged from a low of 
0.81 at RM 124.4 to a high of 1.63 at RM 20.2.  The mini mum number of
spe cies col lected was 7 (the bed at RM 30.1-30.4), and the maxi mum was
10 col lected at the bed at RM 121.8-122.6 and the bed at RM 124.4-124.9.
Den sity at the most down river two beds was low (less than 25 in di vidu als/
m2), whereas at the two up river beds was greater than 100 in di vidu als/m2.
Al though beds dif fered with re spect to to tal den sity, re cruit ment rates were 
simi lar at all lo ca tions.  No Fed er ally  listed en dan gered or threat ened spe -
cies were col lected at any of the mus sel beds.

There is lit tle re cent in for ma tion on fresh wa ter mol lusca of the Ala -
bama River.  Van der Schalie (1981) listed spe cies from the river, cit ing
works of Hart man and Call from the main stem and H. H. Smith for in for -
ma tion on se lected tribu tar ies.  Van der Schalie listed 10 spe cies, 3 of
which were col lected dur ing the 1998 sur vey.

14 Chap ter 3   Re sults and Discussion



Demo graphic Stud ies

Fus con aia ebena

Suf fi cient num bers of in di vidu als were col lected for rea sona bly de -
tailed length- frequency his to grams of this spe cies at RM 30.5, 122.0, and
125.0 (Fig ure 9).  The as sem blages of Fus con aia ebena at these three sites 
were strik ingly simi lar in size struc ture, in di cat ing in ter site uni form ity in
pat terns of re cruit ment, growth, and lon gev ity.  At all three lo ca tions, the
most abun dant size class of mus sels were those in the 50- to 65-mil li me ter
(mm) shell length (SL) range.  Most clearly at RM 121.8-122.6, but also at 
RM 30.1-30.4 and 124.4-124.9, mus sels from 15- 30 mm and from 
70- 85 mm were mod er ately abun dant.  Al though a sin gle in di vid ual
>120 mm long was ob tained at RM 121.8- 122.6, most mus sels ranged
from a mini mum length of ap proxi mately 10 mm to a maxi mum of ap -
proxi mately 85 mm.  At RM 20.2-20.4, only 11 in di vidu als were ob tained.
How ever, even these few in di vidu als ap proxi mately spanned the full size
range ob served at the other lo ca tions and even tended to sug gest the same
clus ter ing of abun dance at 15- 30 mm, 50- 65 mm, and 70- 85 mm.  Thus, it
is likely that re cruit ment, growth, and lon gev ity pat terns at RM 20.2-20.4

Chap ter 3   Re sults and Discussion 15

Ta ble 2
Sum mary In for ma tion on Fresh wa ter Mus sels Col lected at Four Mus sel Beds in the
Ala bama River, 1998 (X = Live or gan isms pres ent; R = Live or gan isms pre sent with
to tal shell length less than 30 mm (evi dence of re cent re cruit ment))

Spe cies Com mon Name Abundance Frequency

River Mile

20.2-20.
4

30.1-30.
4

121.8-
 122.6

124.4-
 124.9

Fus con aia ebena Eb ony shell 76.25 81.25 R R R R

Quad rula as per ata At lan tic orb 12.61 76.25 R X R R

Ob li quaria re flexa Three horn war ty back 5.66 57.50 R R R R

El lip saria lineo lata But ter fly 1.80 26.25 X X R R

Fus con aia cerina Gulf pig toe 1.09 16.25 R R

Quad rula apicu lata South ern ma ple leaf 0.90 12.50 X X X

Trun cilla donaci formis Fawns foot 0.84 15.00 X R R

Lep to dea fra gi lis Frag ile pa per shell 0.19 3.75 X X

El lip tio cras sidens Elephant- ear 0.13 2.50 X X

Plec tomerus dom bey anus Bank climber 0.13 2.50 X X

Quad rula me tanevra Monkey face 0.13 2.50 X X

Lamp silis or nata South ern pock et book 0.13 2.50 X R

Megalonaias ner vosa Wash board 0.13 2.50 X

To tal in di vidu als 1,554

To tal spe cies 13 8 7 10 10



are simi lar to pat terns at the other sites.  If more than 30 in di vidu als had
been ob tained at this low-den sity site, it is likely that the length- frequency 
his to gram would have been very simi lar to the other three sites.

Based on these ob ser va tions, it is ap pro pri ate to rep re sent size struc ture 
of the Fus con aia ebena popu la tion(s) of the Ala bama River us ing a com -
pos ite rep re sen ta tion of all sites. Comb ing sites al lows a greater number of 
in di vidu als in the length- frequency his to gram, and, con se quently, a higher
level of de tail.  The spac ing of modes in the fre quency his to gram for rela -
tively small mus sels in di cates the an nual growth in cre ment (ap proxi mately 
8-9 mm per year for this spe cies in its first sev eral years of life in the Ala -
bama River).  Three young co horts ap pear to be cen tered at ap proxi mately
11, 19, and 28 mm.  Rela tive abun dance of these three co horts fol lowed
the or der 28>19>11.  As sum ing 1998 re cruits were too small to be re tained 
on the small est sieve used to pro cess sam ples, the co horts with mo dal SL
equal ing 11, 19, and 28 mm proba bly rep re sent 1997, 1996, and 1995 re -
cruit ment, re spec tively.

Mus sels grow less rap idly as they age, and ad ja cent co horts tend to
over lap enough that they are dif fi cult to in di vidu ally dis tin guish at 
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Fig ure 9. Size de mog ra phy for Fus con aia ebena at four lo ca tions in the Ala bama River,
1998



>50-mm SL.  Re gard less, abun dance of mus sels 54- 64 mm long in di cates
es pe cially strong re cruit ment a few years (per haps around 1990) prior to
1995.

Quad rula as per ata

Upon ini tial ex ami na tion, length- frequency his to grams for Quad rula
as per ata sug gest a lack of re cent re cruit ment at RM 20.2-20.4 and
30.1-30.4 com pared with 121.8-122.6 and 124.4-124.9 (Fig ure 10).  How -
ever, such a con clu sion is tenu ous for two rea sons.  First, the rela tively
low den sity of this spe cies at RM 20.2-20.4 and 30.1-30.4 led to far fewer
in di vidu als (to tal n = 15 and 19, re spec tively) in quan ti ta tive sam ples than
at RM 121.8-122.6 and 124.4-124.9 (to tal n = 94 and 68, re spec tively).
Sec ond, at the two sites with high-den sity popu la tions, large mus sels
(>40 mm) were 2.9 to 3.3 times more abun dant than small mus sels
(<40 mm).  Thus, if size struc ture ac tu ally did not vary much among sites,
only a few in di vidu als <40 mm long (per haps 4-6) would be ex pected
among the rela tively small sam ples of this spe cies at the low-den sity sites
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Fig ure 10. Size de mog ra phy for Quad rula as per ata at four lo ca tions in the Ala bama River,
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at RM 202-20.4 (to tal n = 15) and 30.5 (to tal n = 19).  One in di vid ual
<40 mm long was ob tained at RM 30.1-30.4, and none were ob tained at
RM 20.5.  It is not jus ti fied to con clude that there is a lack of re cent re -
cruit ment at RM 20.2-20.4 and RM 30.1-30.4; how ever, re cruit ment at
these two sites is less than ex pected based on ra tios of small-to-large mus -
sels at RM 121.8-122.6 and RM 124.4-124.9.

Ob li quaria re flexa

Rela tively small sam ples of this spe cies were ob tained at all sites (Fig -
ure 11). Quan ti ta tive sam ples at all mus sel beds yielded 10, 7, 34, and
37 in di vidu als, re spec tively.  Thus, only the high-den sity sites (RM
121.8- 122.6 and 124.4- 124.9) pro vide much de tail.  Ob li quaria re flexa at
these sites ranged from 14 to 68 mm long.  In di vidu als 40- 60 mm long
were most abun dant.
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De scrip tion of Mus sel Beds

Mus sel bed lo cated be tween RM 20.2 and 20.4, RDB

Mean den sity at RM 20.2 (Fig ure 3), 8.8 mus sels/m2, was lower than at
any of the other beds (Fig ure 12).  A to tal of eight spe cies were col lected
at this lo ca tion, which was strongly domi nated (more than 80 percent) by
Quad rula as per ata, Fus con aia ebena, and Ob li quaria re flexa.  On av er -
age, ap proxi mately two spe cies were col lected per quad rat (Fig ure 13).
There was some evi dence of re cent re cruit ment; three spe cies and
13.6 percent of the in di vidu als col lected were less than 30 mm to tal shell
length.  Evi dence of re cent re cruit ment was found for Fus con aia ebena,
Ob li quaria re flexa, and Trun cilla donaci formis.

Hart field and Gar ner (1998) col lected 94 mus sels and eight spe cies at
this lo ca tion.  The domi nant spe cies was Quad rula as per ata.  A fresh-dead 
Po ta mi lus in fla tus (the in flated heelsplit ter, Fed er ally  listed as en dan -
gered) was col lected at this site, which was the only re cent find of this
spe cies in the Ala bama River.  This spe cies was not cata logued in the col -
lec tion of Tu lane Mu seum of Natu ral His tory (1964- 1974) but was re -
ported by E. A. Smith in 1876 (Hart field and Gar ner 1998).

This bed is nar row and lo cated close to the right-de scend ing bank be -
tween co or di nate num bers 4 and 13 (Ap pen dix B).  It is lo cated im me di -
ate ly down river of a dis posal area lo cated on the RDB be tween
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Fig ure 12. Mean mus sel den sity (in di vidu als/m2) at four lo ca tions in
the Ala bama River, 1998



co or di nates 18 and 26.  Al though this bed ex hib its low den sity in com pari -
son with the other beds lo cated up river, it is still wor thy of pro tec tion.
Not only does it show evi dence of re cruit ment but a fresh-dead P. in fla tus
was col lected there in 1998.  Fur ther pro tec tion could be given to this bed
by plac ing dredged ma te rial at the ex treme up river por tion of the ex ist ing
dis posal area (lo cated at ap proxi mately RM 20.5).  Plac ing the ma te rial at
the up river por tion of the bed would pro tect the usu ally more valu able,
down river sec tions that tend to be more de po si tional and, there fore, valu -
able for mus sels.  Al ter na tively, an en tirely new lo ca tion could be found
for dredged ma te rial.

Mus sel bed lo cated be tween RM 30.1 and 30.4, RDB

Mean den sity at RM 30.1 (Fig ure 4) was 2-3 times greater (21/m2) than 
at the pre vi ously dis cussed bed lo cated down river (Fig ure 12).  Only seven 
spe cies were col lected, and the fauna was domi nated by Fus con aia ebena
and Quad rula as per ata, which to gether com prised ap proxi mately
80 percent of the com mu nity (Fig ure 13).  Three of seven spe cies and
10 percent of the in di vidu als col lected showed evi dence of re cent re cruit -
ment.  Ap proxi mately two spe cies were col lected per quad rat (Fig ure 13).
Evi dence of re cent re cruit ment was found for Fus con aia ebena, Ob li -
quaria re flexa, and Lamp silis or nata.

This is a fairly nar row bed lo cated along the RDB at the start of a left
turn in the river be tween GPS co or di nates 39 and 55.  The dis posal area is
lo cated along the LDB, be tween RM 31.4 and 29.8, GPS num bers 27 to
37.  Al though this mus sel bed is close to the dis posal area, be cause it is 
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Fig ure 13. Mean number of mus sel spe cies per 0.25-m2 quad rat at
four lo ca tions in the Ala bama River, 1998



lo cated along the op po site bank, it is less likely to be nega tively af fected
by dis posal. The bed could be best pro tected by plac ing ma te rial at the ex -
treme up per end of the dis posal area.

Mus sel bed lo cated between RM 121.8 and 122.6, RDB

At RM 121.8 (Fig ure 6), the mean den sity was much higher than at the
pre vious two sites, 180 in di vidu als/m2 (Fig ure 12).  Ten spe cies were col -
lected, and the fauna was strongly domi nated by Fus con aia ebena and
Quad rula as per ata, which com prised ap proxi mately 80 percent of the
fauna.  More than 25 percent of the fauna were less than 30 mm to tal shell
length, and six spe cies showed some evi dence of re cent re cruit ment.  On
av er age, more than six spe cies were col lected per quad rat (Fig ure 13).
Evi dence of re cent re cruit ment was found for El lip saria lineo lata, Fus con -
aia ebena, Ob li quaria re flexa, Trun cilla donaci formis, Quad rula as per ata, 
and Fus con aia cerina (Gulf pig toe).  Com mu nity com po si tion and evi -
dence of re cent re cruit ment were simi lar to the other two beds, al though
this bed was no ta ble for its ex tremely high den sity.

This is also a nar row bed lo cated along the LDB be tween GPS co or di -
nates 27 and 9.  The dredged-ma te rial dis posal area is lo cated along the
RDB at ap proxi mately RM 122.  Dis posal of dredged ma te rial along the
RDB is un likely to nega tively af fect the bed.  How ever, dredg ing along the 
LDB could nega tively af fect the mus sels.

Mus sel bed lo cated between RM 124.4 and 124.9, RDB

Mean den sity at the most up river mus sel bed (Fig ures 7 and 8) was
116.8 in di vidu als/m2, which was slightly less than at the pre vious beds,
but sub stan tially more than the two beds lo cated far ther down river (Fig -
ure 12).  As with the pre vious two lo ca tions, this bed was domi nated by
Fus con aia ebena and Quad rula as per ata, which made up more than
80 percent of the com mu nity.  Over all, 17 percent of the in di vidu als and
6 out of 10 spe cies were less than 30 mm to tal shell length.  Slightly less
than four spe cies were col lected per quad rat.  Evi dence of re cent re cruit -
ment was found for El lip saria lineo lata, Fus con aia ebena, Fus con aia
cerina, Ob li quaria re flexa, Trun cilla donaci formis, and Quad rula 
as per ata.

This bed is along the RDB from GPS num ber 42 to just up river of num -
ber 65.  The bend ends just as the bank on the right side be comes steep and 
ap proaches a 90-de g slope.  Den si ties at this bed are ex tremely high, al -
though com mu nity com po si tion and evi dence of re cent re cruit ment were
simi lar to the other mus sel beds down river.
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Con clud ing Com ments

The most in ter est ing find ing of this sur vey was the fairly high den sity,
164.0 and 116.8 in di vidu als/m2 at RM 121.8- 122.6 and 124.4- 124.9, re -
spec tively.  Al though high-den sity beds such as these have been lo cated in
the Sun flower (Miller, Payne, and Hartfield 1992) and lower Ten nes see
riv ers (Way, Miller, and Payne 1989), many mus sel beds in medium- sized
to large riv ers in the cen tral United States have to tal mean den si ties less
than 100 in di vidu als/m2.  Evi dence of re cent re cruit ment was found for
7 of the 13 spe cies col lected alive, Fus con aia ebena, Fus con aia cerina,
Ob li quaria re flexa, Trun cilla donaci formis, Lamp silis or nata, El lip saria
lineo lata, and Quad rula as per ata. At the four mus sel beds, the to tal
number of in di vidu als that were less than 30 mm to tal shell length (evi -
dence of re cent re cruit ment) ranged from 4 to 29 percent.  Cer tainly re -
cruit ment rates are good at these beds, al though not ex cep tional.  At a
high-den sity bed in the lower Ohio River dur ing one year, more than
70 percent of the F. ebena were less than 30 mm to tal shell length (Payne
and Miller 1989).  Com pared with other mus sel beds in the south east ern
United States, these beds in the Ala bama River had rela tively low-
di ver sity in di ces (Shan non’s di ver sity in dex), which was a func tion of the
high domi nance of rela tively few spe cies.

Mod er ate-to-high-den sity as sem blages of mus sels with good evi dence
of re cent re cruit ment, such as were found at these four beds, are an im por -
tant com po nent of the mus sel re source in this coun try.  As such, they can
be dam aged by depo si tion of sand and gravel from dredg ing op era tions.
As an aid to pro tect ing these beds, their po si tion has been care fully
mapped so the ef fects of dis posal of dredged ma te rial can be mini mized.
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Ap pen dix A
Re sults of Quan ti ta tive Sam pling
at Four Mus sel Beds in the 
Ala bama River, 1998
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Ta ble A1
Sum mary Sta tis tics for Data on Fresh wa ter Mus sels Col lected Us ing Quan ti ta tive Meth ods at Ala bama River Miles
20.2-20.4, Sep tem ber 1998

Spe cies Com mon Name

Sub site 1 Sub site 2 To tal

Abun Freq Abun Freq Abun Freq

Quad rula as per ata Ala bama orb 25.00 40.00 41.67 60.00 34.09 50.00

Fus con aia ebena Eb ony shell 35.00 50.00 16.67 30.00 25.00 40.00

Ob li quaria re flexa Three horn war ty back 15.00 30.00 29.17 50.00 22.73 40.00

El lip saria lineo lata But ter fly 5.00 10.00 8.33 20.00 6.82 15.00

Trun cilla donaci formis Fawns foot 10.00 20.00 0.00 0.00 4.55 10.00

El lip tio cras sidens Elephant- ear 5.00 10.00 0.00 0.00 2.27 5.00

Lamp silis or nata South ern pock et book 5.00 10.00 0.00 0.00 2.27 5.00

Quad rula me tanevra Monkey face 0.00 0.00 4.17 10.00 2.27 5.00

To tal spe cies 7 5 8

To tal in di vidu als 20 24 44

To tal sam ples 10 10 20

Mean den sity 8.00 9.60 8.80

Stan dard de via tion 6.17 5.33 7.10

Men hinik’s in dex 1.56 1.02 1.21

Spe cies di ver sity (H’) 1.68 1.36 1.63

Even ness 1.01 0.96 0.86

% In di vidu als <30 mm 25.00 4.17 13.64

% Spe cies <30 mm 28.57 20.00 37.50



Ta ble A2
Sum mary Sta tis tics for Data on Fresh wa ter Mus sels Col lected Us ing Quan ti ta tive Meth ods at Ala bama River Miles
30.1-30.4, Sep tem ber 1998

Spe cies Com mon Name

Sub site 1 Sub site 2 To tal

Abun Freq Abun Freq Abun Freq

Fus con aia ebena Eb ony shell 76.19 100.00 52.38 70.00 71.43 85.00

Quad rula as per ata Ala bama orb 15.48 60.00 28.57 50.00 18.10 55.00

Ob li quaria re flexa Three horn war ty back 5.95 50.00 9.52 10.00 6.67 30.00

El lip saria lineo lata But ter fly 0.00 0.00 4.76 10.00 0.95 5.00

Quad rula apicu lata South ern ma ple leaf 1.19 10.00 0.00 0.00 0.95 5.00

Lamp silis or nata South ern pock et book 0.00 0.00 4.76 10.00 0.95 5.00

Plec tomerus dom bey anus Bank climber 1.19 10.00 0.00 0.00 0.95 5.00

To tal in di vidu als 84  21  105  

To tal spe cies 5  5  7  

To tal sam ples  10  10  20

Mean den sity 33.60 8.40 21.00

Stan dard de via tion 15.79 6.38 17.45

Men hinik’s in dex 0.54 1.09 0.68

Spe cies di ver sity (H’) 0.77 1.21 0.91

Even ness 0.57 0.83 0.57

% In di vidu als <30 mm 5.95 28.57 10.47

% Spe cies <30 mm 40.00 60.00 42.85



Ta ble A3
Sum mary Sta tis tics for Data on Fresh wa ter Mus sels Col lected Us ing Quan ti ta tive Meth ods at Ala bama River Miles
121.8-122.6, Sep tem ber 1998

Spe cies Com mon Name

Sub site 1 Sub site 2 To tal

Abun Freq Abun Freq Abun Freq

Fus con aia ebena Eb ony shell 77.63 100.00 78.89 100.00 78.32 100.00

Quad rula as per ata Ala bama orb 10.24 100.00 12.44 100.00 11.45 100.00

Ob li quaria re flexa Three horn war ty back 4.85 70.00 3.56 80.00 4.14 75.00

El lip saria lineo lata But ter fly 2.70 70.00 2.44 70.00 2.56 70.00

Fus con aia cerina Gulf pig toe 1.62 30.00 1.33 50.00 1.46 40.00

Trun cilla donaci formis Fawns foot 1.35 40.00 0.67 30.00 0.97 35.00

Quad rula apicu lata South ern ma ple leaf 0.81 20.00 0.44 20.00 0.61 20.00

Lep to dea fra gi lis Pa per shell 0.27 10.00 0.22 10.00 0.24 10.00

Plec tomerus dom bey anus Bank climber 0.27 10.00 0.00 0.00 0.12 5.00

El lip tio cras sidens Elephant- ear 0.27 10.00 0.00 0.00 0.12 5.00

To tal in di vidu als 371 450 821

To tal spe cies 10 8 10

To tal sam ples  10 10 20

Mean den sity 148.40 180.00 164.00

Stan dard de via tion 32.47 33.52 35.97

Men hinik’s in dex 0.52 0.38 0.35

Spe cies di ver sity (H’) 0.88 0.78 0.83

Even ness 0.44 0.47 0.45

% In di vidu als <30 mm 26.68 24.94 25.73

% Spe cies <30 mm 60.00 75.00 60.00



Ta ble A4
Sum mary Sta tis tics for Data on Fresh wa ter Mus sels Col lected Us ing Quan ti ta tive Meth ods at Ala bama River Miles
124.4-124.9, Sep tem ber 1998

Spe cies Com mon Name

Site 1 Site 2 To tal

Abun Freq Abun Freq Abun Freq

Fus con aia ebena Eb ony shell 78.40 100.00 77.69 100.00 78.08 100.00

Quad rula as per ata Ala bama orb 10.80 100.00 12.69 100.00 11.64 100.00

Ob li quaria re flexa Three horn war ty back 6.17 80.00 6.54 90.00 6.34 85.00

Quad rula apicu lata South ern ma ple leaf 1.85 30.00 0.77 20.00 1.37 25.00

Fus con aia cerina Gulf pig toe 0.93 30.00 0.77 20.00 0.86 25.00

El lip saria lineo lata But ter fly 0.31 10.00 0.77 20.00 0.51 15.00

Trun cilla donaci formis Fawns foot 0.31 10.00 0.77 20.00 0.51 15.00

Megalonaias ner vosa Wash board 0.62 20.00 0.00 0.00 0.34 10.00

Lep to dea fra gi lis Frag ile pa per shell 0.31 10.00 0.00 0.00 0.17 5.00

Quad rula me tanevra Monkey face 0.31 10.00 0.00 0.00 0.17 5.00

To tal in di vidu als 324 260 584

To tal spe cies 10 7 10

To tal sam ples 10 10 20

Mean den sity 129.60 104.00 116.80

Stan dard de via tion 20.84 19.95 23.81

Men hinik’s in dex 0.56 0.43 0.41

Spe cies di ver sity (H’) 0.82 0.79 0.81

Even ness 0.41 0.51 0.47

% In di vidu als <30 mm 15.57 18.84 17.12

% Spe cies <30 mm 50.00 85.71 60.00



Ap pen dix B
Co or di nates for Mus sel Beds at
Four Lo ca tions in the Lower Ohio
River, 1998 (Iden ti fi ca tion num -
bers cor re spond to maps on Fig -
ures 2 - 8 in the main text)
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Ta ble B1
Co or di nates for the Mus sel Bed Lo cated at River Miles
20.2-20.4, Right-De scend ing Bank of the Ala bama River,
Ala bama, 1998 (See Fig ure 3, main text)

Iden ti fi ca tion
Num ber Lati tude Lon gi tude Notes

1 N 31 15.809 W 87 49.896 Down river of the mus -
sel bed (ap plies to
num bers 1-2)2 N 31 15.808 W 87 49.910

3 N 31 15.827 W 87 49.936

4 N 31 15.848 W 87 49.927

5 N 31 15.849 W 87 49.895 On the mus sel bed

6 N 31 15.882 W 87 49.870

7 N 31 15.888 W 87 49.888 On the mus sel bed

8 N 31 15.900 W 87 49.900

9 N 31 15.934 W 87 49.844

10 N 31 15.968 W 87 49.863 On the mus sel bed

11 N 31 15.979 W 87 49.871

12 N 31 16.014 W 87 49.865 On the mus sel bed

13 N 31 16.029 W 87 49.864

14 N 31 15.997 W 87 49.835

15 N 31 15.970 W 87 49.845

16 N 31 16.041 W 87 49.852

17 N 31 16.074 W 87 49.856

18 N 31 16.128 W 87 49.845 Sand, likely from dis -
posal of dredged ma -
te rial (ap plies to
num bers 18- 26)

19 N 31 16.164 W 87 49.835

20 N 31 16.181 W 87 49.831

21 N 31 16.210 W 87 49.825

22 N 31 16.239 W 87 49.810

23 N 31 16.233 W 87 49.715

24 N 31 16.181 W 87 49.824

25 N 31 15.974 W 87 49.775

26 N 31 15.880 W 87 49.820
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Ta ble B2
Co or di nates for the Mus sel Bed Lo cated at River Miles
30.1-30.4, Right-De scend ing Bank of the Ala bama River,
Ala bama, 1998 (See Fig ure 4, main text)

Iden ti fi ca tion
Num ber Lati tude Lon gi tude Notes

27 N 31 19.765 W 87 46.989 Sand, likely from dis -
posal of dredged ma -
te rial (ap plies to
num bers 27- 37).

28 N 31 19.656 W 87 47.076

29 N 31 19.461 W 87 47.154

30 N 31 19.264 W 87 47.098

31 N 31 19.128 W 87 47.021

32 N 31 20.702 W 87 46.057

33 N 31 20.497 W 87 46.249

34 N 31 20.343 W 87 46.442

35 N 31 20.239 W 87 46.560

36 N 31 20.116 W 87 46.785

37 N 31 20.049 W 87 46.923

38 N 31 20.001 W 87 46.984

39 N 31 19.961 W 87 46.994 On the mus sel bed
(ap plies to num bers
39- 55).40 N 31 19.990 W 87 46.969

41 N 31 19.904 W 87 47.031

42 N 31 19.896 W 87 47.039

43 N 31 19.838 W 87 47.078

44 N 31 19.802 W 87 47.076

45 N 31 19.785 W 87 47.101

46 N 31 19.766 W 87 47.113

48 N 31 19.633 W 87 47.161

50 N 31 19.280 W 87 47.180

51 N 31 19.259 W 87 47.160

52 N 31 19.291 W 87 47.182

53 N 31 19.274 W 87 47.164

54 N 31 19.330 W 87 47.194

55 N 31 19.620 W 87 47.178
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Ta ble B3
Co or di nates for the Mus sel Bed Lo cated at River Miles
121.8-122.6, Left-De scend ing Bank of the Ala bama River,
Ala bama, 1998 (See Fig ures 6 and 7, main text)

Iden ti fi ca tion
Num ber Lati tude Lon gi tude Notes

1 N 31 58.1784 W 87 24.8124  

2 N 31 58.7898 W 87 27.7206 Natu ral sandy bank

3 N 31 58.7502 W 87 27.7668

4 N 31 58.731 W 87 27.8154 Shear rock on shore

5 N 31 58.7682 W 87 27.8562

6 N 31 58.7796 W 87 27.8226

7 N 31 58.8042 W 87 27.7812 Bank eroded

8 N 31 58.9668 W 87 27.8982 Left bank eroded

9 N 31 58.959 W 87 27.9216 On mus sel bed

10 N 31 58.9362 W 87 27.96

11 N 31 58.9362 W 87 27.996 Load ing dock

12 N 31 59.0214 W 87 28.047 Sand, likely from dis -
posal of dredged ma -
te rial. Small creek
en ters river.

13 N 31 59.0376 W 87 28.0644 Natu ral sandy bank 

14 N 31 59.0676 W 87 28.0242

15 N 31 59.088 W 87 27.9576 On mus sel bed

16 N 31 59.097 W 87 27.9408 Bank eroded

17 N 31 59.256 W 87 28.0284

18 N 31 59.2704 W 87 28.0122

19 N 31 59.2578 W 87 28.035 On mus sel bed

20 N 31 59.2452 W 87 28.0812

21 N 31 59.2452 W 87 28.1472

22 N 31 59.3622 W 87 28.194

23 N 31 59.358 W 87 28.1406

24 N 31 59.3532 W 87 28.1094 On mus sel bed

25 N 31 59.3592 W 87 28.1046 Bank sandy but not
eroded

26 N 31 59.5242 W 87 28.1298

27 N 31 59.5254 W 87 28.14 On mus sel bed

28 N 31 59.5038 W 87 28.1802

(Con tin ued)
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Ta ble B3 (Concluded)

Iden ti fi ca tion
Num ber Lati tude Lon gi tude Notes

29 N 31 59.4876 W 87 28.2378  Bank vege tated

30 N 31 59.6142 W 87 28.2948

 31 N 31 59.625 W 87 28.2522

 32 N 31 59.6394 W 87 28.2042 Up river of mus sel bed. 
River gauge at Site 34 
= 37.4 (ap plies to
num bers 32-36)

33 N 31 59.655 W 87 28.1736

34 N 31 59.8128 W 87 28.2126

35 N 31 59.7948 W 87 28.266

36 N 31 59.7708 W 87 28.344

Ap pen dix B   Co or di nates for Mus sel Beds, Lower Ohio River, 1998 B5



Ta ble B4
Co or di nates for the Mus sel Bed Lo cated at River Miles
124.4-124.9, Right-De scend ing Bank of the Ala bama River,
Alabama, 1998 (See Fig ure 8, main text)

Iden ti fi ca tion
Num ber Lati tude Lon gi tude Notes

37 N 32 12.102 W 87 27.9486 Boat ramp

38 N 32 11.988 W 87 27.9108 Woody de bris on bank

39 N 32 11.556 W 87 27.912

40 N 32 11.004 W 87 27.903

41 N 32 12.594 W 87 27.7992

42 N 32 12.606 W 87 27.7818 On mus sel bed

43 N 32 12.498 W 87 27.7554

44 N 32 12.102 W 87 27.7074

45 N 32 12.798 W 87 27.5112 Up per end of eroded
bank

46 N 32 13.182 W 87 27.5184

47 N 32 13.458 W 87 27.5454 On mus sel bed

48 N 32 13.428 W 87 27.564 Bank not eroded

49 N 32 13.044 W 87 27.6258 Mouth of creek

50 N 32 12.84 W 87 27.609 Past the mus sel bed

51 N 32 12.654 W 87 27.6246

52 N 32 12.264 W 87 27.618 Bank eroded

53 N 32 11.58 W 87 27.8358 Natu ral bank not
eroded

54 N 32 11.772 W 87 27.8736

55 N 32 11.976 W 87 27.9012 On mus sel bed

56 N 32 12.252 W 87 27.9402 Bank par tially eroded

57 N 32 11.436 W 87 28.0956

58 N 32 11.37 W 87 28.0794 On mus sel bed

59 N 32 11.214 W 87 28.05

60 N 32 10.716 W 87 28.0086 Left-de scend ing bank
eroded

61 N 32 10.242 W 87 28.0902

62 N 32 10.668 W 87 28.1322

63 N 32 10.716 W 87 28.1754 On mus sel bed

64 N 32 10.692 W 87 28.17 Right- descending
bank nearly ver ti cal

(Con tin ued)
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Ta ble B4 (Co ncluded)

Iden ti fi ca tion
Num ber Lati tude Lon gi tude Notes

65 N 32 9.972 W 87 28.2378 Right- descending
bank ver ti cal

66 N 32 9.876 W 87 28.2204 Down river of mus sel
bed

67 N 32 9.738 W 87 28.2054

68 N 32 9.384 W 87 28.17

Ap pen dix B   Co or di nates for Mus sel Beds, Lower Ohio River, 1998 B7
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UN CLAS SI FIED    UN CLAS SI FIED

In Sep tem ber 1998, de tailed stud ies of fresh wa ter mus sels (Fam ily: Un ioni dae) were con ducted at four mus sel
beds in the Ala bama River, lo cated at River Miles (RM) 20.2-20.4, 30.1-30.4, 121.8- 122.6, and 124.4- 124.9.  Stud ies 
were done at the re quest of the U.S. Army En gi neer Dis trict, Mo bile, to ob tain in for ma tion con cern ing re cer ti fi ca tion 
of the op era tions and main te nance plan and the pre vi ously ap proved main te nance dredg ing and dis posal. Ap proxi -
mately 1,500 mus sels rep re sent ing 13 spe cies were col lected us ing quan ti ta tive meth ods. Fus con aia ebena (eb ony
shell), Quad rula as per ata (Ala bama orb), and Ob li quaria re flexa (three horn war ty back) were most abun dant and
rep re sented 76.2, 12.6, and 5.7 percent of the col lec tion, re spec tively.  Over all spe cies di ver sity (Shan non’s di ver sity 
in dex, H’) for each mus sel bed, based on 20, 0.25-m2 sam ples, ranged from a low of 0.81 at RM 124.4 to a high of
1.63 at RM 20.2.  Den sity at the most down river two beds was low (less than 25 in di vidu als/m2), whereas at the two
up river beds it was greater than 100 in di vidu als/m2.   No Fed er ally  listed en dan gered or threat ened spe cies were col -
lected, al though a fresh-dead in flated heelsplit ter (Po ta mi lus in fla tus), listed as threat ened, was col lected in 1998 by
an other worker at the bed lo cated be tween RM 20.2 and 20.4.   Re cruit ment rates were simi lar at all lo ca tions; 
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evi dence of re cent re cruit ment was found for F. ebena, Fus con aia cerina (Gulf pig toe), O. re flexa, Trun cilla
donaci formis (fawns foot), Lamp silis or nata (south ern pock et book),  El lip saria lineo lata (but ter fly), and Q.
as per ata.  The ex act lo ca tion of each bed was mapped us ing a global po si tion ing sys tem.

13.  (Concluded).


